Aims How often a medical article is cited is important for many people because it is used to calculate different variables such as the h-index and the journal impact factor. The aim of this analysis was to assess how the citation count varies between Web of Science (WoS), Scopus, and Google Scholar in the current literature. Methods We included the top 50 cited articles of four journals ESC Heart Failure; Journal of cachexia, sarcopenia and muscle; European Journal of Preventive Cardiology; and European Journal of Heart Failure in our analysis that were published between 1 January 2016 and 10 October 2019. We recorded the number of citations of these articles according to WoS, Scopus, and Google Scholar on 10 October 2019. Results The top 50 articles in ESC Heart Failure were on average cited 12 (WoS), 13 (Scopus), and 17 times (Google Scholar); in Journal of cachexia, sarcopenia and muscle 37 (WoS), 43 (Scopus), and 60 times (Google Scholar); in European Journal of Preventive Cardiology 41 (WoS), 56 (Scopus), and 67 times (Google Scholar); and in European Journal of Heart Failure 76 (WoS), 108 (Scopus), and 230 times (Google Scholar). On average, the top 50 articles in all four journals were cited 41 (WoS), 52 (Scopus, 26% higher citations count than WoS, range 8-42% in the different journals), and 93 times (Google Scholar, 116% higher citation count than WoS, range 42-203%). Conclusion Scopus and Google Scholar on average have a higher citation count than WoS, whereas the difference is much larger between Google Scholar and WoS.
Introduction
Scopus currently lists 38 060 different journals, with 320 journals publishing in the field of 'Cardiology and Cardiovascular Medicine'. 1 Many different scores worldwide try to rank journals with the help of different algorithms. The most important and renown score in Europe and the USA is the Thomson Scientific impact factor. Each summer, it is published for the previous year. For understanding the Thomson Scientific impact factor, one first has to comprehend how it is calculated. For example, the 2018 impact factor for any given journal was calculated by adding up all citations in 2018 referencing articles published in that journal in 2016 and 2017 and then dividing by the number of original articles and reviews published in 2016 and 2017 in that journal. For counting the number of citations, Thomson Scientific uses the Web of Science (WoS) database. 2 But there are also other sources for citation information available (e.g. Scopus 1 and Google Scholar 3 ). Because we noticed that the number of citations for articles is often different in WoS, Scopus, and Google Scholar, we followed a structured approach to compare the number of citations and find possible differences. The difference in referencing 109 The difference in referencing The difference in referencing 38 Chan MM Growth differentiation factor 15 in heart failure with preserved vs. The difference in referencing 
Methods
We included four journals in our analyses that focus on different cardiovascular and non-cardiovascular research topics and have differing impact factors. We included two open access journals: the 'ESC Heart Failure' (ESC-HF) and the 'Journal of cachexia, sarcopenia and muscle' (JCSM) and two standard subscription journals: the 'European Journal of Heart Failure' (EJHF) and the 'European Journal of Preventive Cardiology' (EJPC). Each of the journals has a different focus: ESC-HF publishes basic, clinical, and translational research concerning heart failure; EJHF focuses on pathophysiologic research, diagnosis, prevention, and treatment development for cardiovascular diseases, with a main interest in heart failure; EJPC has the aim to share the latest knowledge on preventive and rehabilitative strategies of cardiovascular diseases; and JCSM is focused on better understanding the molecular background of wasting disorders with the purpose to improve the recognition and management of these diseases.
In order to get up-to-date numbers for our comparison, we considered the top 50 cited papers of the four journals according to WoS that were published between 1 January 2016 and 10 October 2019 (Tables 1-4 ). For each of the 50 papers, we recorded the number of citations according to WoS, Scopus, and Google Scholar on 10 October 2019.
Results
Each of the journals has a different impact factor ranging be- Figure 1 . ESC-HF was founded in 2014 and received its first impact factor in 2018 (3.407), whereas there are no previous impact factors to compare with. EJPC has received its first impact factor in 2011 (2.634) and, since then, steadily increased to 5.640 in 2018. EJHF has been publishing papers since 1999. Since 2008, its impact factor has steadily risen until 3 years ago when it rapidly increased from 5. 135 (2015) to 12. 129 (2018) . JCSM received its first impact factor of 7.413 in 2013 and it increased in the following years to currently 10.754 (2018).
The precise number of citations according to WoS, Scopus, and Google Scholar are shown in Tables 1-4. The top 50 articles in ESC-HF were on average cited 12 (WoS), 13 (Scopus), and 17 times (Google Scholar); in JCSM 37 (WoS), 43 (Scopus), and 60 times (Google Scholar); in EJPC 41 (WoS), 56 (Scopus), and 67 times (Google Scholar); and in EJHF 76 (WoS), 108 (Scopus), and 230 times (Google Scholar). On average, the top 50 cited articles in all four journals were cited 41 (WoS), 52 (Scopus, 26% higher citations count than WoS, range 8-42% in the different journals), and 93 times (Google Scholar, 116% higher citation count than WoS, range 42-203% in the different journals, Figure 2 ).
Discussion
We have shown here that Scopus and Google Scholar on average have a higher citation count than WoS, whereas the difference is much larger between Google Scholar and WoS. Another systematic comparison of Google Scholar, Scopus, and WoS found that Google Scholar identified >90% of the citations listed in Scopus and WoS. Of the additional citations that Google Scholar identified, about 50% came from nonjournal sources: conference papers, books, theses, and unpublished materials. 7 While WoS and Scopus predominantly used English literature for their citation count (>90%), 8 Google Scholar also frequently used non-English literature for their citation count (up to 40% of citations). 7 Therefore, if one wants to find all possible citations of an article, this can only be achieved by combining all three databases. 9 Adriaanse et al. have shown that WoS and Scopus did not count duplicates of papers, while Google Scholar sometimes counted one paper multiple times-additionally explaining why the citation count in Google Scholar is much higher. 10 Looking at the three analysed journals publishing in the field of cardiovascular research, one can notice a volume effect regarding the ratio between Google Scholar/WoS. The citation count in ESC-HF (average eight citations per article in WoS) is 42% higher for Google Scholar; in EJPC (average 41 citations per article in WoS), the citation count is 63% higher; and in EJHF (average 76 citations per article in WoS), the citation count is 203% higher. We think that one of the main The difference in referencing reasons for this is that very frequently cited articles are read in many parts of the world and then are also often cited in non-English speaking literature and non-journal sources. Such citations can be found more often in Google Scholar. 7 For example, the '2016 ESC guidelines for the diagnosis and treatment of acute and chronic heart failure' by Ponikowski et al. 110 have received 751 citations in WoS, but 7001 citations (+832%) in Google Scholar so far.
Regarding the 26% higher citation count in Scopus compared with WoS, we think that this might be due to the fact that Scopus has a wider database of journals than WoS (20 000 vs. 14 000 journals 11 ), and therefore, Scopus has access to more possible citations. Still, it is important to acknowledge that Harzing et al. 12 demostrated that even though all three databases use different algorithms, each citation count shows a stable and consistent growth over time. The difference in referencing
